
II IN 10 1985 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IX 
DIVISION OF OIL & GAS 

::,,t\!(i:=RSFIELD 

M!'. Tom corm1e 11 

215 Fremont Street 
Sen Francisco, Ca. 94105 

\\!estern Oil and Gas Association 
7~7 West 7th Street 
Los Angeles, CA 90017 

Dear Mr. Cornwell: 

·t 7 MAY 1985 

The staffs of EPA-Region 9 and the California Division of Oil and Gas {CDOG) have been meeting with mem?ers of the Westecn Oil and Gas l"ssociat.i.on (WOGA), the Ca.lifornia Independent . Producers Associ ::t'Lion ( CAIPA), and· t!1e Indeper,dent Oil Producers Agency ( IOPA} to determine how wells injecting specific types of oil field fluids will be regulated under the Underground Inject ion Control ( iJIC) program in California. The pt.t;::pose of this letter is to clarify: 

l. how we l 3.s injecting filter backwash (diatomaceous earth o~ multi-media filter tackwash), water softener regeneration brine, or air scrubber waste will b8 clEssified and regulate~ under the UIC program in California; 

2. the r<:.>quire-ments, especially the reguli'ltory deadlines for "the s ll:JinlSS ion of permit. appl.i cat ioPS and ir;vento::-y inf·:Jrmation for existing >t:el1s, for different classes of wells; and 

3. "'hic~1 forma.tions identified by CDOG in its primacy applicc:1: ion were verified as Underoround So~rco::s of Dn~:kinq 'i-li':t.e~ (USD'rO and ex-em:;t.;;d- and which for-n1ations were detE'Gdned not to be US~)Vifs and did no<;: need to be exempted wh~n primacy for CDOG was approved. 
In general, the- classification and regulation schente for wells injecting filter backwash, water softener regeneration briner or air scrubber wastes under the UIC program in California i C' • 

o w0lls whic~ inject filter beckwash are Class II wells and are regulate~ by CDOG; 

0 wells wjich inject either water softener regen8ration brine or air scrubber wastes for the purpose of enhancing oil or I1nturc:l gas recovery are Class II wells and are reguJated by CD0G; and 

8 wells wLich inject either water softener regeneration brine 



or air scrubber wastes for disposal are ejther Class I or Class V wells and are regulated by EPA. 
AttactLment 1 provides: a precise statement about these \oiell classificaticns; a brief description of each of the fluids being injected; clarification of how ~ells used to inject commingled fluids will be regulated; and a diagram which outlines how wells injecting the different types of fluids will be regulated and by whom in California. 

some, but not all, of the relevant requirements for Class I, II, and III wells under the UIC program implemented in California are: 

° Class I wells for existing wells (wells in operation prior to June 25, 1984) complete permit applications must be submi~ted to EPA by June 25, 1985 (40 CFR 144.3l[c] {1] and 147.251 [B]) 

- for new wells, permits must be in effect prior to any construction (40 CPR 144.11) 
° Class II wells - CDOG has been delegated this portion of the UIC program and regulates this class of wells 

° Class V wells - for existing wells, a completed inventory form and the required additional information must be submitted to EPA by June 25, 1985 (40 CFR 144.26[d1 lll and 147.251[B)) 
- for nevl wells, a complete inventory form and the required additional information should be submitted to EPA prior to construction. 

Complete permit applications for existing Class I wells must be submitted to EPA by June 25, 1985. Considering the delays in classifying wells injecting filter backwash, water sottener regeneration brine, or air scrubbing waste, allowances may be made for the submission of additional.clarifying information after June 25, 1985. However, allowances can only be considered if an application has been been submitted by June 25, 1985 and if the application represents a reasonable and substantial effort toward a complete permit application. 
Attachment 2 provides the exact definitions for the different classes of wells and other pertinent definitions in the UIC program. Attachment 3 and 4 are copies of the permit application and Class V Inventory Notification, respectively. 
There appears to·be so:ne confusion about which formations in oil and gas fields are USDW.:> and which formations in oil and gas fields are not USDWs under the tliC program. When CDOG submitted 



,• 

its application for the Class II portion of the UIC program, it submitted information about a large number of formations in oil fields to be considered for aquifer exemptions. These included formations which produced oil or gas and formations which did not produce any oil or gas. After reviewing the information from CDOG supporting the aquifer exemptions requests, all formations which were USDWs and produced oil or gas were exerr.pted but only some of the formations which did not produce any oil or gas were granted aquifer exe1nptions. These latter formations we!:'e not exempted because the supporting information demonstrated that they were not USDWs as defined by the UIC program. They yielded water which had a Total Dissolved Solids concentration greater than 10,000 milligrams per liter. 
Maps showing the lateral extent of any formation which was exempted can be found in California Oil and Gas Fields (Volumes I, II, and III) and Appendix B of CDOG's primacy application. They are available for review at the EPA office in San Francisco or at any of th0 CDOG district offices. A list of those formations, which did not produce any oil or gas and were cons ide:.-ed for aquifer exemptions, is provided as Attachment 5. A list of those formations, which did not produce any oil or gas and which were USDWs and exempted, is provided as Attaclli"llent 6. 
I would like to take this opportunity ~o thank those of your r.tembers who met and worked with us to clarify these points in the UIC program. If you have any further questions or need other points of clarification, please call Pete Uribe of my staff at (415) 974-7285. 

ATTACHMENTS 
1 - Well Classification and Regulation Scheme 2 UIC Definitions 
3 Penmit Application 4 Class V Inventory Notification 5 - List of Formations Considered for Exemption 6 -· List of Formations Exempted 

cc: M.G. Mefferd, CDOG J. B. Braden, CAIPA 
Les Clark, IOPA 
Jim Cornelius, Sw~CB 
Bill Pfister, CVRHQCB 
John Atch~son, EPA HO 

( 3 pages) 
( 3 pages) 
(10 pages) 
( 7 pages) 
( 3 pages) 
( 1 page ) 



Policy Statement on Well Classifications 

t\i ~MAY T985 
Attachmt~nt 1 
Page l of 3 

wells which inject filter backwash (diatomaceous or multi-media filter backwash) are Class II wells. 
Wells which inject water softener regeneration brine or air scrubber waste are not Class II wells, unless injection is for enhanced recovery, in which case the wells are Class II we 11 s. 

Wells which inject water softener regeneration brine or air scrubber waste commingled with other fluids (e.g. produced water or filter backwash) are not Class II wells, unless injection is for enhanced recovery, in which case the wells are Class I I wells. 

Description of Fluids being Injected 

Filter backwash is a fluid with an elevated concentration of suspended solids which were removed from produced water. In general, produced water is passed through either diatomaceous or multi-media filters to remove suspended solids. Periodically, these filters are washed with either fresh or produc~d water, which has no additives, to remove the suspended solids concentrated in the filter resulting in a filter backwash. 
Water softener regeneration brine is a fluid with high concentrations of total dissolved solids, especially calcium, magnesitnn, and chloride. In general, produced water is softened by passing it through a resin which replaces calcium and magnesium ions in the water with sodium ions, Periodically, the resin in the water softener unit is regenerated with concentrated solutions of sodium chloride, which replaces the calcium and rr.agnesium ions captured on the resin with sodium ions in the solution, yielding a water softener regeneration brine. 
Air scrubber \iaste is sulfur dioxide scru:,ber blowdown (also commonly known as scrubber liquor) with high concentrations of total dissolved solids (much greater than 10,000 ppm) In general, crude oil is burned for power to produce steam, which is injected to enhance the recovery of extremely heavy crude oil. Air scrubbers are required when the crude oil is burned because Kern County is a Non-Attainment Area for air quality with respect to sulfur dioxide. 



Clarifying the Classification of Wells 

Injecting Commingled Fluids 

17 MAY 1985 
Attachment 1 
Page 2 of 3 

Wells injecting only filter backwash or filter backwash commingled with produced water will be Class II wells and will be regulated by CDOG. 

Wells injecting fluids with either water softener regeneration brine or air scrubber wastes into oil and gas producing formations for the purpose of enhanced recovery will be Class II wells and will be regulated by CDOG. 

wells injecting only water softener regeneration brine or only air scrubber wastes into non-oil and gas producing formations are not Class II wells and will be directly regulated by the regional office as a Class I or V well. 

Wells injecting either water softener regeneration brine or air scrubber wastes together with produced water into non-oil and gas producing formations are not Class II wells and will be directly regulated by the regional office as a Class I or V well. 

On the next page is chart which summarizes whether CDOG or EPA is responsible for any given well based on the type of injectate and the injection formation. 
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Attachment 2 

Region 9 UIC Program Infornation Sheet 

General Inforn.ation about the Underaround Injection Control Prog.ram 

1be Safe Drinking 'Water Act (SIWA) of 1974, as emended, requires the 
u.s. Environrnental Protection Agency (EPA) to establish a program which 
provides for the safety of o..rr nation's drinking water. One part of this 
program, Underground Injection Control (UIC), has been established to prevent 
contcminatioo of undergro.md swrces of drinking water due to inproper 
design, construction and operation of injectioo wells. Although not recog
nized, the injectioo of waste materials is a very CO'llllOn practice. For 
example, the oil and gas industry ope:::ates tens of thcusands of wells nation
wide which inject brine or brackis.~ wastew-ater in the productioo of oil 
a."ld ~as. Other types of injection wells include hazardous waste disposal 
c:perations -wells, industrial waste disposal wells, m.micipal disposal 
operations wells, and nuclear storage and disposal wells. 

Underaround Sources of Drinldng Water 

By definition, an Ut)derground Scurce of Drinking Water {USOO) is an 
aquifer or a portioo of a.'1 aquifer: 

which supplies any pwblic water system; or 

which contains significant quantity of graL"ld water to supply a 
public w-ater system; and 

currently supplies drinking water for human consumption; or 

contains fewer than 10,000 mg/l total dissolved solids 
(TDS) a."ld is not an exempted aquifer. 

An aquifer is a geological formation that is capable of yielding a significa"lt 
a:rro...mt o: water to a well or to a springs. .M exempted aquifer is an aquifer 
that ca. "llot r.ON and will not in the future serve as a source of drinking ...ater, 
as detex:m:ined b'j EPA. 

Well Classification -

A well is defined as a bored, drill~d or ~iven shaft o~ dug hole 
whose depth is greater than the largest surface dirne!"lSion. There are five 
classes of injection 'W'2lls which are reg..tlated by the UIC program. A 
specific well classificati.o:~ is made by detex:m:ining the type of fluid to 
be injected and the geologic area into ~nich the fluid is to be injected. 
Injectio:~ well classes are summarized as follows: 

Class I C~ass I wells are municipal and industrial disposal wells 
{including wells ·used by generators of hazard~Js waste and 
owners of hazardous waste management facillities) which 
inject fluids bel~· the lowermost fonmation containing, 
within one quarter mile of the well bore, a"'l i.mdergrc:r..md 
source of drinking water. 



Class II 

Class III 

Class IV 

Class V 
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Class II wells are associatE~d with oil and gas pro...4uction or liquid hyd..'"CY'..a!:"bon storage¢ These wells inject fluids which are broug':-1t to the surface for the enha"1ced recovery of oil and natural gas and for the storage of hydrocarbons. 
Class III wells inject fluids for the extraction of minerals and a..re used in conjunction with solution mining of mineralso 

Class IV \><ells are used lY.t ~nerators of hazardous and radioacti\.>e wastes. These wells iniect into a forroatioo which within one gu.arter of a nule of the well contains an u:1dergrwnd swre€ of drinking water. Class IV wells are prohibited. 

Class V vrells are wells which do not meet the crite::::ia listed for classes I thro..lgh IV. Generally, wells covered under t.~is classification inject :-.on-hazardOi..!S fluids into or a~ve fot:'i'l'lations t..'1at co:1tilin undergra.md sc>..1rces of d.n::"l.l.::ing w-ater. Class V wells include the follwing, l:J..tt are not limited to t.hese types of wells: 

1. air condi tio:1ing return florA· wells used to retLL-r-n to the supply aquifer the water used for heating or cooling in a heat PJmP (Questionnaire II); 

2. cesspcx:>l<; including :multiple c};.;elling, camtli.lni ty or: regio:"lal cesspools, or other devices that receive wastes which have a:1 or,x:n bottm and sanetimes have perforated sides. The UIC req1.1irements do not apply to single family reside:1tial cesspools nor to n~reside:1tial cesspools v.;'hic-h receive solely sanitary wastes a:1d have the capacity to serve fe-..rer than 20 pe:-su:"l.S a day ( Q"uestionnai re JI i; 
3. cooling water return flow wells used to inject water previo..Isly used for cooling (QcJestion.'laire II); 

4. dry wells -used for injection of wastes into a subsurfa~e fonmatio:1 (Q"uestion~ire II); 

5. drainage wells used to drain su=face fluid, primarily stc:'lrm runoff, into a sd:>s-.rrface fo:r::matio:-~ (0.Jestion7laire II); 
6. re~harge wells used to repJe:1ish the water in an aq1.1ifer (Questio~"1aire II); 

7. salt water intrusio:1 ba..:-:::-ier wells -used to inject ~;ater into a fresh "-"at€r aquif-er to pre;ent the i:ltrL.!sion of of salt water in the flesh W"dter· (Ouestionnaire II); 
B. sand backfill and other bn::l;fill wells used to inject a mixture of water a:~j sane, milJ tailing:=:. or other solids into ruined out port io:1s c:' ~·vc)ScirtacE' mines reg~rdless of whether or: not it is a rc:dioactiv"' was~.e (Ouestio:-maire II); 
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9. septic system wells used to inject the waste of effluent fran a multiple dwelling, b.lsiness establishment, COI.tr'munity or regional ~usiness establisr~nt sep~ic tank. 'l'he UIC requirements do not apply to single family residential septic system wells, nor to non-residential septic system wells which are used solely for the disposal of sani t..ary wastes a:'ld have the capacity to serve fewer tha:1 20 persons a day (Questionnaire II); 
10. subsidence control \Jells (not used for the purpose of oil or natural gas produ=tion) used to inject fluids into a non-oil or gas producting zone to recruce or el±minate subsidence associated with the overdraft of fresh water ( Ouesti onnaire II ) ; 

11. radioactive waste disposal wells other tha.:"'J Class IV (Questionnaire 1) ; 

12. injection wells associated with the recovery of geothermal energy for heating, aquaculture, and produ:::tioo of elecr.ric power ((luestionnaire 1); 

13. wells used for solution mining of conventio:1al mines such as stapes leaching (OJesti~~aire I}; 
14. \t.~lls i..lSed to i!"lject spent brine into the same fol:Ttlation fran which it w"aS wi thdra""":l after extraction of halogens or their salts (Questio~~ire I); 
15. injection wells used in experinental technologies (Ouestionnaire I); 

16. injection wells used for in situ recovery of lignite, coal, tar sands, and oil shale (Question..~aire II): 
17. agricultural drainage wells ~O~.testionnaire. II}; . 
18. air scrubber waste disposal welL~ (except if injection is for enhanced recovery of oil and gas in California)~ a~d 
19. water softener rege:-~eratio:1 b::ine waste disposal w:lls {except if injection is for erL~nced recovery of oil and gas in California). 



Attach:-tent 3 

Street AGtir6ss 
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Class I 

Type "J" 
.. l~f" .. ~ ... 
"'X." 

Type"'D" 
... ~ .. 
.. a .. 
"'X" 

T~"G" 
"'S" 
"U" 
.. X" 

W eU Clruls mild T~ C~e;; 
Wells used to inject waste below the deepest underground source of drinking water. 
Nonhv..ardous industrial disposal well 
Nonhazardous municipal disposal well 
Hazardous waste disposal well inj~g below USDWs Other Class I wells (not included in Type "I, .. MM," or "W") 
Oil and gas production and storage reiWld injection wells. 
Produced fluid disposal well 
Enhwced recovery well 
H}drocarbonn storage well (excluding natural gas) 
Other Ow I1 wells (not included in Type "D," "R," or "H") 
Special process in~"tion wells. 

Solution mining well 
Sulfur mining well by Frueh process 
Uranium mining well (excluding solutic•n mining of conventional mines) Other Class III wells (not included in Type "G," .. S, .. or '"U") 
Wells not inclilded in classes above. 

O&SS V wells \'1-·hicb may be permitted WiLier §144.12 
Wells not currently classified as Class I, II, III, or V. 



INSTRUCTIONS - Form 4 - Underground Injection Control (UIC/ Permit Application 

Form 4 must be completed by all owners or operators of Class I, II, and III injection wells and others who may be directed to apply for a UIC permit by the Director. 

I. EPA I.D. NUMBER- Fill in your EPA Identification Number. If you do not have a number, leave blank. 

II. FACILITY NAME AND ADDRESS -Name of well, well field or company and address. 

III. OWNER/OPERP.TOR NAME AND ADDRESS ~ Name and address of owner/ operator of well or well field. 

IV. OWNERSHIP STATUS - Mark the appropriate box to indicate the type of ownership. 

v. SIC CODES - List at least one and no more than four Standard Industrial Codes {SIC) that best describe the nature of the business in order of priority. 

VI. WELL STATUS - Mark Box A if the well(s) were operating as injection wells on the effective date of the UIC Program for the State. Mark Box B if the well(s) existed on the effective date of the UIC Program for the State but were not utilized for injection. Box C should be marked if the application is for an underground injection project not constructed or not conpleted by the effective date of the DIC Program for the State. 

VII. TYPE OF PERMIT- Mark •Individual" or •Area" to indicate the type of permit desired. Note that area permits are at the discretion of the Director and that wells covered by an area permit must be at one site, under the control of one person and do not inject hazardous waste. If an area permit is requested the number of wells to be included in the permit must be specified and the wells described and identified by location. If the area has a commonly used name, such as the "'Jay Field", submit the name in the space provided. In the case of a project or field which crosses State lines, it may be possible to consider an area permit if EPA has jurisdiction in both States. Each such case will be considered individually, if the owner/opera~or elects to seek an ,area permit. 
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VIII. CLASS AND TYPE Qf.WELL- Enter in these two positions the Class and type of injection well for which a permit is requested. Use the most pertinent code selected from the list on the reverse side of Form 4. When selecting type X please explain in the space provided. 

IX. LOCATION OF WELL - Enter the latitude and longitude of the existing or proposed well expressed in degrees, minutes, and seconds or the location by township, and range, and section, as required by 40 CFR 146. If an area permit is being requested, give the latitude and longitude of the approximate center of the area. 

X. INDIAN LANDS- Place an axw in the'box if any part of the facility is located on Indian lands. 

XI. ATTACHMENTS - Note that information requirements vary depending on the injection well class and status. Attachments for Class I, II, and III are described on pages 3-7 of this document and listed by Class on page 8. Place EPA ID number in the upper right hand corner of each page. 

XII. CERTIFICATION - All permit applications (except Class II) must be signed by a responsible corporate officer for a corporation, by a general partner for a partnership, by the proprietor of a sole proprietorship, and by a principal executive or ranking elected official for a public agency. For Class II, the person described above should sign, or a representative duly authorized in writing. 



INSTRUCTIONS - Attachments to Form 4 

Attachments to be submitted with permit application for Class I, II, III and other wells. 

A. AREA OF REVIEW METHODS - Give the methods and, if appropriate, the calculations used to determine thE! size of the area of review (fixed radius or equation). The area of review shall be a fixed radius of 1/4 mile from the well bore unless the use of an equation is approved in advance by the Director. 

B. MAPS OF WELLS/AREA AND AREA OF REVIEW - Submit a topographic map, extending one mile beyond the property boundaries, showing the injection well(s) or project area for which a permit is sought and the applicable area of review. The map must show all intake and discharge structures and all hazardous waster treatment, stor~ge, or disposal facilities. If the application is for an area permit, the map should show the distribution manifold (if applicable) applying injection flu1d to all wells in the area, including all system monitoring points. Within the area of review, the map must show the following: 

Class I 

The number, or nane, and location of all producing wells, injection wells, abandoned wells, dry holes, surface bodies of water, springs, mines (surface and subsurface), quarries, water wells and other pertinent surfac€ features, including residences and roads, and faults, if known or suspected. Only information of public record is required to be included on this map; 

Class II 

In addition to requirements for Class I, include pertinent information known to the applicant. Requirement does not apply to existing Class II wells; 
Class III 

In addition to requirements for Class I, include public water systems and pertinent information known to the applicant. 

C. CORRECTIVE ACTION PLAN AND WELL DATA - Submit a tabulation of data ~easonably available from public records or otherwise known to the applicant on all wells within the area of review, including those on the map required in B, which penetrate the proposed injection zone. 
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Such data shall include the following: 

Class I 

A description of each well 1 s type, construction, date drilled, location, depth, record of plugging 
and/or completion, and any additional information the Director may require. In the case of new injection wells, include the corrective action proposed to be 
ta~en by the applicant under 40 CFR 144.55. 

Class II 

In addition to requirements for Class I, in the case of Class II wells operating over,the fracture pressure of the injection formation, all known wells within the area of review which penetrate formations affected by the increase in pressure. This requirement ooes not apply to existing Class II wells. 

Class III 

In addition to requirements for Class I, the corrective action proposed under 40 CFR 144.55 for all 
Class III wells. 

D. ~~PS AND CROSS SECTIONS OF USDW'S - Submit maps and cross sections indicating the vertical limits of all underground sources of drinking water within the area of review (both vertical and lateral limits for Class I), their position relative to the injection formation and the direction of water movement, where known, in every underground source of drinking water which may be affected by the proposed injection. (Does not apply to Class II wells.) 

E. NAME AND DEPTH OF USDW'S (CLASS II) - For Class II wells, submit geologic name, and depth to bottom of all underground sources of drinking water which may be affected by the 
injection. 

F. MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA -Submit maps and cross sections detailing the geologic structure of the local area (including the lithology of injection and confining intervals) and generalized maps and cross sections illustrating the regional geologic setting. {Does not apply to Class II wells.) 
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G. GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES (CLASS II) - For Class II wells, submit appropriate geological 
data on the injection zone and confining zones including 
lithologic description, geological name, thickness, 
depth and fracture pressure. 

H. OPERATING DATA - Submit the following proposed operating 
data for. each well (including all those to be covered by 
area permits): (l) average and maximum daily rate and volume of the fluids to be injected: (2) average and 
maximum injection pressure: (3) nature of annulus fluid; (4) for Class I wells, source and analysis of the chemical, physical, radiological and biological characteristics, 
including density and corrosiveness, of injection fluids; (5} for Class II wells, source and analysis of the 
physical and chemical characteristics of the injection 
fluid~ (6) for Class III wells, a qualitative analysis 
and ranges in concentrations of all constituents of injected fluids. If the information is proprietary, maximum 
concentrations only may be submitt~d, but all records must 
be retained. 

I. FOru,ATION TESTING PROGRAM - Describe the proposed formation testing program. For Class I wells the program must be 
designed to obtain data on fluid pressure, temperature, 
fracture pressure, other physical, chemical, and radiological characteristics of the injection matrix and physical and 
~hemical characteristics of the formation fluids. 

For Class II wells the testing program must be designed to obtain data on fluid pressure, estimated fracture 
pressure, physical and chemical characteristics 
of the injection zone. (Does not apply to existing Class II wells or projects.) 

For Class III wells the program must be designed to obtain data on fluid pressure, fracture pressure, and physical and chemical characteristics of the formation fluids if the 
formation is naturally water bearing. Only fracture 
pressure is required if the formation is not water bearing. (Does not apply to existing Class III wells or projects.) 

J. STIMULATION PROGRAM - Outline any proposed stimulation 
program. 

K. INJECTION PROCEDURES - Describe the proposed injection 
procedures including pump, surge, tank, etc. 



L. CONSTRUCTION PROCEDURES - Discuss the construction proce
dures (according to §146.12(b) for Class I) to be utilized. 
This should include details of the casing and cementing 
program, logging procedures, deviation checks, and tl\e 
drilling, testing and coring programs, and proposed ilnnulus 
fluid. (Request and submission of justifying data must 
be made to use an alternative to a packer for Class I.) 

M. CONSTRUCTION DETAILS - Submit schematic or other appropriate 
drawings of the surface and subsurface construction details 
of the well. 

N. CHANGES IN INJECTED FLUID - Discuss expected changes in 
pressure, native fluid displacement, and direction of 
movement of injected fluid. (Cla?s II and III wells only.) 

0. PLANS FOR WELL FAILURES - Outline contingency plans (proposed 
plans, if any, for Class II) to cope with all shut-ins or 
well failures, so as to prevent migration of fluids into 
any USDW. 

P. MONITORING PROGRAM - Discuss the planned monitoring program. 
This should be thorough, including maps showing the number 
and lo~ation of monitoring wells as appropriate and a 
discussion of monitoring devices, sampling frequency, and 
parameters measured. If a manifold monitoring program is 
utilized, pu=suant to §146.23(b)(5), describe the program 
and compare it to individual well monitoring. · 

Q. PLUGGING AND ABANDONMENT PLAN - Submit a plan for plugging 
and abandonment of the well including: (1) describe the type, 
number, and placement (including the elevation of the top 
and bottom) of plugs to be used; (2) describe the type, 
grade, and quantity of cement to be used~ and (3) describe 
the method to be used to place plugs, including the method 
used to place the well in a state of static equilibrium 
prior to placement of the plugs. Also for a Class III well 
that unqerlies or is in an exempted aquifer, demonstrate 
adequate protection of USDW's. 

R. NECESSARY RESOURCES - Submit evidence such as a surety 
bond or financial statement to verify that the resources 
necessary to close, plug or abandon the well are available. 

s. AQUIFER EXEMPTIONS - If an aquifer exemption is requested, 
submit data necessary to demonstrate that the aquifer 
meets the following criteria: (1) does not serve as a 
source of drinking water; (2) cannot now and will not in 
the future serve as a source of drinking water; and (3) 
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the TDS content of the ground water is more than 3,000 
and less than 10,000 mg/1 and is not reasonably expected 
to supply a public water system. Data to demonstrate 
that the aquife~ is expected to be mineral or hydrocarbon 
producing, such as general desc~iption of the mining 
zone, analysis of the amenability of the niriing zona to 
the proposed Method, and time ta~le for proposed development 
must also be included. For additional information on 
aquifer exemptions, see 40 CFR 144.7 and 146.04. 

T. EXISTING EPA PERMITS - List program and permit number of 
any existing EPA permits, for example, NPDES, PSD, RCK~, 
etc. 

U. DESCRIPTION OF BUSINESS - Give a brief description of the 
nature of the business. 



Class 

I 
new well 

existing 

II 
ne\>1 well 

existing 

IH 
ne1>1 well 

existing 

Other 
Classes 
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Attachments to Permit Application 

Attachments 

A, B, C, D, F, H - S, U 

A, B, C, D, F, H - U 

A, B, C, E, G, H, M., Q, R; optional- I, J, K, 
N, 0, P, U 

A, E, G, H, M, Q, R- U7 optional - J, K, N, 0, P, Q 

A, B, c I D, F, H, I, J, K I M. - s, u 

A, B, C, D, F, H, J, K, M -~ U 

To be specified by the permitting authority 



Attachment 4 

UNITED STATES ENVIRONMENTAl PROTECTION AGENCY 
REGION IX 

215 Fremont Street 
San Francisco. Clll. 94105 

Re: Infonoation on Class V Injection 1-iells for Undel!grou..'1d Injection Control Program of the Enviromental Protection Agency (EPA) 

To wham it may concern: 

As required by EPJI." regulations [Title 40 of the Code of Federal Reg..llations (CFR), Section 14·1.261, 0w:1ers and operators of all Class V injection wells in Ar.:lerican Samoa., Arizona, California, ~awaii, Nevada, a'1d the Trust Territories rrust submit infornation about these wells to the EPA by June 25, 1985. 

A well is defined as a "bored, drilled oi d.Eiven shaft, or dug hole; whose depth is oreater than the laraest surface dim=:1sion (40 CFR 146.3) ." Class V wells include a diverse grOi.lp of wells u.See !:or residential, municipal or industrial p·.rrposes. A more detailed list of the types of Class V wells is enclosed (see attach.ruent A) • · 

Please provide EPA, Region 9 with information regarding Class V wells within yrur j-..rrsidicticn or operatio:1. I:1clude information on all injection w:;;lls located in the states roo:~t:i.o:1ed ab.:Jve. Questiormaire I zhould be c~leted for radicBctive waste disposal wells, geoL~ermal e:~ergy recovery wells, brine retl..l.r.l fl0r1 wells, 1n..micipal a."'ld industrial disr:osal wells (ot.her than those classified as Class I as defined in t.'le enclosed attac~~t), air scrubbers waste disposal wells (except if injection is for en,~a~ced r€-Covery of oil and gas i:1 California) , water softener regeneration brine waste disrosa1 wells (except if injection is for enhanced recovery of oil and gas in Califo~ia), wells used in experimental technologies CL'ld solution mining. Questio:h'laire II should be completed for all other well types of Class V -wells. 

Please complete either or bot.~ of these questio~"'laires to the best of your ability and return the infonnatio:1 in the self-addressed e:1velcpe by Ju..,e 25, 1985. If yOi.l do not have any or know of any Class v "Wells, please note on the ::;p..1estio:Ln.aires that you have no or k.'1ov; of no Class V wells. Your cooperation in this effort will be greatly appreciated. This infonoation could result in the preventio:1 or improveme:1t of a water quality problem i:1 the gr:a.md water in ycur area. If you have any questio:1s, please contact Jayne Carlin of my staff at (415) 974-7116. 

Enclosures 

Si:1cerely ('\ c7 (_____/.-I 
Pete Uribe, Chief 
UD~.--'\e:grou..'1d Injection Contra 1 Sectio:1 
vbter .fi'di1ageme:~t Division 



OUESTIOONAIRE I 

1. Facility Name: 

Facility Address: 

(Include Coonty) 

Telephone Nurrber: ~--~~----------------------------------------------Name of Legal Contact: _________________________________________________ __ 

Address of Legal Contact=----·----------------------

Name of ONner: 

Address of Owner: 

If subsidiary, nane of parent co.: 

Address of parent company: 

2. Ownership: Private Public State Federal 
3. Provide general i:lformation about the ~11 ( s) : 

Name or Identification 
of the well 

Exact Location of Well* !Type of Well** 

Indian Lands 

Status of Well*** 

*************~******************************~******************************************* 

* Exact. Location of well by Latitude and longitude to the nearest second; or by Township, Range, Section, Quarter-Sectio:-ts; or 1:¥ street address lf located at a private address. 

**For assistance in deteonining type of well, see Attachment A- pages 2 and 3. 
***Codes for well Status: 

UC = u:1der constructioi1 
AC = active 

TA = temporarily plugged (no looger used but not plugged) PA = pe~ne:1tly plugged & abando:1ed a~d approved bj state 
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4. Explain the construction features of t11e ..,'Bllfs): 

Name or Ident- Date of 
ification Completion 

Casing and 
Cementing 
Records 

To~al 'Average and Maxilrr~ Date of Last Depth Injection Press~re Mechanical of Well of well of ~?ell at Well Head Inte it Te~·~ 

5. List the nature and vol;.nne of the fluids injected into the well: 

Name or Identi- Description of 
ficaticn of well rn·ected Fluids** ~~~.~~~~~+-~~ 

Identification and Depth 
of Formation into which 

w?ll is in·ected 
Average and Maximum 

Injection Rate 

6. Are any of the following fluids injected into the well(s)? If so, what is ·the vol-ume a.'1d freq11ency of the injectej fluid? 

\'S.shdown: 

Stonrrwater: 

Spills: 

7. Identify and discc~ss each location, purpose, frequency of use and depth of all disposal wells 0:1 the site: 

8. Narre a.'1d Title of Preparer of Question:-:~aire 

* Liquid and gas pressure tests, c>.nrulus pressUYe tests etc. which t.o:>st for. leaks in ca.:;ing, tubing or packer o:r sigtificant ITOverrent into an u:-~dergrour,d source of drin.'.d.ng water through vertical chan.'1els adJacent to injection well b::lre. 

** Include in yoor a:l.S'..<er the process or bJsiness that produces the fluid and the chemical constituents of the fluid. 



Facility Name: 

Facility Address: 

(Include Ca.mty) 

Telephone Number: ~----~--------------------------------·----------------Name of Legal Contact: ________________________ _ 
Address of Legal Contact: __________________________________________ _ 

Name of Owner: 

"Address of Owner: 

ownership: Private P"ublic State Federal I:1dian Lands 

Number of Well(s) I '.;.vpe of Well(s)* !---:Loc::::.:::..::..::a:..::t.::.io:;;.;n:.:.......;;o:...::f~W·.::.2l:;;.;l:;...;(:..::s:..!.)-+..:.S;:..;t=a:...::t.::.us;:;.....;o;.:f:......;.;We=ll:::;..(:..;:;s:..:.)_*_* 

Nane and Title of Preparer of Question."""aire 

****************************************************************************** 
* For assistance in deterrrlining type of ~11, see Attachment A- page 2 and 3. 
**Codes for Well Status: 

UC = under construction 
AC = active 

TA = temporarily abandonee (no longer used but not plugged) PA = penranently plugged & aoando:.ed and apprcved by state 



ATTAQ-1MENT A 

Region 9 UIC Prcgr~ Information Sheet 

General Information about the Underground Injection Control Program 

The Safe DrinUng water A:::t (S!JIVA) of 1974, as arrended, requires the U.s. Environxr:ental Protecti-Jn Age:icy (ET?l\.) to establish a program which provides for the safety of our nation's drinking water. One part of this program, Undergr~nd Injectio!1 Control ( UIC} , has been established to prevent contamination of undergrcund scurces cf drinking water due to irrproper design, constr...tction and operatic!"! of injectior1 w-=lls. Although not recognized, the injectioo of waste materials is a very ccmron practice. For example, the oil and gas indust.....>-y operates tens of thousands of wells nationwide wttich inject brine or brackish ~wastewater in the production of oil and gas. Other types of injection wells include hazardous was!:e disposal cperations •<ells, industrial waste disposal wells, municipal disposal operations wells, and nuclear storage and disposal wells. 

Undergrou..'1d Sources of Drinking Water 

By definition, an Underground &~ce of Drinking Water (USDW) is an aquifer or a portion of an aquifer: 

which supplies a~J public water system; or 

which co!"ltains significant quantity of ground water to supply a public water system; and 

currently suppli.es ddnk.ing water for human cons~..UT~ption; or 

contai:\.s fe-,....er than 10,000 mg/1 total dissolved solids 
(TDS) a~d is not an exempted aquifer. 

An aquifer is a geological formatio~ that is capable cf yielding a significant amount of water to a well or to a springs. AI1 exempted aquifer is a~ aquifer 1:.hat ca~110t no,.; and will not in the fut..ure serve as a source of drinking water, . as dete:onined by EPA. 

well Classification 

A well is defined as a bored, drill~j or driven shaft or dug hole whose depth is greater than the largest surface dirr.e~io~. There are five classes of injection ">ells '<.nich are regulated try the UIC program. A specific well classification is made by detenni~ing the type of fluid to be injected and the geologic area into which the fluid is to be injected. Injection well classes are summarized as follows: 

Class I Class I wells are municipal and indJstrial disposal wells 
(including wells used by generators of hazardc~s waste and 
owners of hazardous waste management facillities) which 
inject fluids belo.., the lo,.,.ermost fonnation containing, 
within o:1e quarter mile of the "'>ell bore, an u:1dergrou..'1d 
source of dri~~ing water. 



Class II 

Clas~. III 

Class IV 

Clas!: V 
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Class II wells are associated with oil and gas production or liquid hydrocarbon storage. 'Ihese ~lls inject fluids which are brought to the surface for the enhanced recovery of oil and natural gas and for the storage of hydrocarbons. 
Class III wells inject fluids for the extraction of Il"inerals and are use-j in conjunction with solution nQning of minerals. 

Class IV wells are used by generators of hazardous and radioactive wastes. Tl1ese wells inject into a formation which within one quarter of a 1nile of the well contains a.."1 undergro.J.nd source of drinking water. Class IV wells are prohibited. 

Class v wells are wells which do .not meet the criteria listed for classes I through IV. Generally, wells covered under this classification inject non-hazardous fluids into or above fonmatio~ that contain ~"1dergra.md so..u:ces of drinking water. Class v wells include the following, but are not limited to these types of wells: 

1. air conditioning ret·..u:n flow wells used to return to the supply aguifer the water used for heating o:c cooling in a heat pump (Questionnaire II)~ 

2. cesspools including multiple dwelling, ca:mruni ty or regional cesspools, or other devices that receive wastes which have a.."1 open bott.an and sometines have perforated sides. The UIC requirements do not apply to single familv residential cesspools nor to no~residential cesspools -which receive solely sanitary wastes and have the capacity to serve fewer than 20 persons a day (Ouestionnaire II); 
3. cooling water return flow wells used to inject water pre-viously used for cooling (0uestio~"1aire II); 

4. dry wells used for injection of wastes into a subsurface formation (Questionnaire II); 

5. drainage wells used to drain'surface fluid, priln~rily storm runoff, into a subsurface formation (Ouestio~~ire II); 
6. recharge wells used to replenish the water in an aquifer (Ouestionnaire II): 

7. salt water intrusion barrier wells used to inject w~ter into a fresh water aquifer to prevent thE' intrusion of of salt water in the fresh water (Ouestionnaire II); 
B. sand backfill and other backfill wells used to injt•ct a mixture of water and sand, mill t..ailings or othet solids into mined oot portions of subs.1rface mines regardlt•ss of whether or not it is a radjoactiv'? waste (Quf'sUo:~;•aire II); 
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9. septic systtml ~~lls used to inject the waste of effluent fran a multiple Q-, .. ;3lling. b.1siness establisb.rtlent, ccrnmuni ty or regionc.l business establishment septic t.ank. The UIC requirements d::~ not ap_r1ly to single fe.c.Uly residential septic systE:.'Il wells, nor to non-residential septic systerr. wells .,,ilich are used solely for the disposal of sanitary wastes and have the capacity to serve fe-wer than 20 persons a day (Ouestion.."laire II); 
10. subsidence control wells (not used for the purpose of oil or natural gas production} used to inject fluids into a no:1-oil or gas productir")g zo:-.e to reduce or eliruinate subsidence associated with the overdraft of fresh water (Ouestio:maire II); 

11. radioactive waste disnosal -wells ot11er than Class IV (Q-uestiom!aire I)~ • 

12. injection to.'e)ls associated .-:ith the recovery of OE:Othermal energy for heating, aquaculture, and production of electric ~er (Questionnaire I); 

13. wells used for solution minjng of conventio:1al mines such as stopes leaching (Q~estio~~aire I); 

14. wells used to inject spent b~ine into the same fo1nmtion fram which :i.t was w.ithdra•"'"71 after extraction of halogens or their salts (Questionnaire I); 

15. injectio;~ wells used in experirnental technologies (Ouestionnaire I}; 

16. injection wells used for in ~.it·u recovery of lignite, coal, tar sands, and oil shale (Questio~~ire II): 
17. agricult:ural drainage wells ~Questionnaire. II); 
18. air scrubber waste disposal w2lls (except if injection is for enhanc:ed recovery of oil and gas i:-1 ea:i_i fornia) ; a:'"',d 
19. water softener regeneration brine waste disposal wells (except if injection is for enha:1ced rec.."'Overy of oil and gas in California) • 



DIST. FIELD 

1 
1 

1 
1 

1 
1 

2 
2 
2 
2 

3 
3 
3 
3 

. 3 
3 
3 
3 
3 
3 
3 

4 
4 

·4 
. 4 

I. 
/1 

Belmont Offshore 
Huntington Beach 

Sawtelle 
Seal Beach 

Wilmington 
" 
Ramona 
South Tapo Canyon 
Oat Hountain 
Simi 

Guadulupe 
I.OL'lf'OC 

Lowpoc 
Russell Ranch 
San Ardo 
" 

Santa Maria Valley 
Ho:1roe Swell 
Point Conception 
Gu<~dahtpe 

Belle\"Je 
Bellevue, West 
II 

Blackwell's Corner 
Buena Vista 
CH1 Canal 
Canfield Rl!nch 

t:''~" log cnlculatiort 

f'OP.MATION & ZONE 

Repetto 
Lakewood 

Alpha 1 
Alpha 2 

Puente 
Repetto 
Recent Sands 
Gas pur 
River Gravels 

Pi co 
Pi co 
Undlff. 
Sespe 

Y-noxville 
Lospe 
Knoxville 
Branch Canyon 
Santa Hargarita 
Monterey "D" Sand 
Monterey "E" Sand 
Lospe-Franciscan 
Santa Nargari ta 
Camino Cielo 
Franciscan 

Etchegoin 
Tulare 
Etchegoin 
Tumey 
Tulare 
Tulare-San Joaquin 
Etchegoin 

NONHYDROCARBON-PRODUCING ZONE INJECTION DATA 

TDS OF ZONE WATER 
PRIOR TO INJECTION 

30,800 

37,200 
12,500 
25,500 
29,700 
30,200 
28,200 
30,800 

5,000 
1,900 ppm NaCl 

4,800 
4,300 

30,.JOO 
119,000 
30,~00 
13,000 

3,700 
4,600 
6,400 

119,000 
3,700 ppm NaCl 

26,200 
30.500 

TDS OF 
INJECTED WATER 

15,300 ppm NaCl 
600 ppm NaCl 

23,800 ppm NaCl 
25,500 ppm NoCl 

5,600 
5,600 
5,600 

9,600 

VOLt.JME 
INJECTED 
(Barrels) 

1,793,000 
1,903,000 

91,000 
695,000 

81,800,COO 
13,795,000 
6,057,000 

? 

26,500 (Analysis from adjacent field) 
12,000* 
26,500 (Analysis from adjacent field) 

2,100 -2,600* 29,000 ppm NaCl 
9,200 5,300-36,500 

Excess of 10,000* 22,000 

400,000 
50,798,000 

537,000 
~12,800-26,500 (Analysis from adjacent fields) 

INJECTJ 
STAKl'EI ----

6/51 
1/48 
4/56 
6/48 

11/66 
7/5') 
3/68 

1981 

~ 

o.,:) 

!J; 
-,: 

w 
r 
'·' 

"Ci:t'> 
(l!rt 
lQ rr 
0 r.·· 

() 

5/75 1-' §' 
11/72 8. ~ 
5/79 i-"r 

w 
u-
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DIGT. 

4 
4 
4 
4 
4 

4 
v4 

J 4 
• 4 
,4 

4 
4 
4 
4 

•4 
4 
4 
4 
4 
4 

/ 4 
/ 4 

4 
-· 4 

4 
4 

5 
5 
5 

L 5 
5 
5 

FIELD 

North Coles Levee 
" 
II 

South Coles Levee 
li 

Greeley 
Kern Bluff 

1! 

Kern Front· 
Kern Rivet: 

" 

" 
Lakeside 
Los Lobos 
Midway-Sunset 
Mount Poao 
Mountain View 
Pleito 
Poso Creek 
Rio Viejo 
Rosedale 
Round Mountain 
II 

Seventh Standard 
Strand 

li 

Ten Section 

Burr~l 
II 

Southeast Burrel 
Coalinga ., 
Gill Ranch Gas 

''E" log calculation 

FORMATION & ZONE 

Tulare 
San Joaquin 
Etchegoin 
Tulare 
San Joaquin 

Etchegoin 
Kern River 

Vedder 
Santa Margarita 
Chanac 

Santa 1-'..argari ta 

Vedder 
San Joaquin 
Tulare 
Alluvium 
Walker 
Kern River 
Chnnac & Kern River 
Vedder 
San Joaquin 
Etchegoin 
Olcese 
Walker 
Etchegoin 
Etchegoin 

San Joaquin 
San Joaquin 

Santa Margarita 
Tulare-Kern River 
Tulare-Kern River 
Santa Margarita 
Etchegoin-Jacalitos 
Zilch 

TDS OF ZOl-l'E WATER 
PRIOR TO INJECTION 

12,900 
40,000-liS ,600 

30,100 
12,000-13,300 
12,000-16,900 

26,500 

TDS OF 
INJECTED WATER 

400- 909 (From Kern 
River Field} 

600 

= 7,800-l':i,lOO 
2,300 

238- 925 

600- 2,600 

7,800-16,200 
21,500 
33,300* 

No water 
2,800* 
4,660* 

7. 900-11,800 
12,500 
21,000* 

" 11,700-213,000 
1,100 

374- 865 

475- 16,200 

3,600- 25,700 
830- 1,440 

1,200-.3,800 
12,800-30,800 

26,500 (Analysis from adjacent 
2.700 1,337- 1,965 
! ,930 U,OO- 2., tOO 

17,100-30,000 (NaCl only) 

VOLUNE 
INJECTED 
~rrels} 

551,500 

4,099;ooo 

1,071,000 

154,994,000 

33,204,000 

22,632,000 
3.681,000 

889,000 

field) 
29,797,000 

203,319,000 

8,600 (NaCl only) 1,195,000 

33,400 
12,900 

35,000 
20,500 
20,500 
8,244 

2,650- 2,900 
14,500 

16,500-25.600 (NaCl only) 

(Analysis from Helm field) 
(Analysis from S.E. Burrel field) 

3,100- 3,500 
2,650-2,700 

(145,000,000 
( 

INJEC1 
STA\tTE ----

7/80 

3/80 
9/75 
6/77 

9/73 

7/59 
9/75 

12/65 
8/71• 

~· 

7/74 
~ B/72 

7/62 
(.( 
{! 
f.! 

'1:J:t 
ill r 

tO r· 
(D ;1 

(: 

1'\.)5 
2/63 0 r: 

' t-t,::; 
2t 63· ri 

w 
u 
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v's 
5 

'--'5 
5 
5 

- 5 
5 
5 
5 
5 
5 

(.- 5. 

v-·6 
6 
6 
6 
6 

~6 

6 
~6 

6 
6 

Guijarral Hills 
Helm 
II 

Jaca1itos 
Kettleman North Dome 
Raisin City 
II 

Riverdale 
II 

FORMATION & ZONE 

Etchegoin-Jacalitos 
Santa Margarita· 
Tulare-Kern River 
Etchegoin-Jacalitos 
San Joaquin-Etchegoin 
Pliocene · 
Santa Margarita 
Pliocene 
Santa Hargarita 

San Joaquin Pliocene 
San Joaquin,Northweat Basal McClure 
Turk Anticline San Joaquin 

Bunker Gas Undiff. 
Grimes Gas Kione 
Grimes, West, Gas Kione 
La llonda (South Area) Vaqueros 
Lathrop Gas Starkey 
River Break Gas Capay 
Roberts Island Gas Undiff. 
Sutter Buttes Gas 
Union Island Gas 
Wild Goose 

Kione 
Mokelumne River 
Undiff. 

* "E" log calculation 

TDS OF ZONE WATER 
PRIOR 't:'l INJEC1:ION 

TDS OF 
INJECTED WATER 

VOLUME 
INJECTED 
(Barrels) 

9,400 
35,900 

5,100-23,900 
33,749 
10,000 

12,800-34,000 
35,000 

20,500 

11,600-43,400 
5,500 (Cl 

23,800-31,200 

931,000 
(143,000,000 
( 

only) 180,000 
48,608,000 

(Analysis from Helm field) 
(72,626,000 

(Analysis from Helm field) ( 

INJ:O:CT 
STARTE 

4/67 

!.2/52 
10/78 
8/64 

7/57 4,788-16,200 
35,900 
17,100 
90,000 18,500 

9,500- 9,800 
Test well-no injection 

3, 700- l;,440 

1,200 
16,800 
34,000* 
41,000 
15,400* 

6,900* 
18,000* 

2,500 
5,000-6,000* 
2,800-5,000* 

11,000 

7,000 

,, '600-23. 000 
7,800 

2!,400 

466,000 11/76 

388,000 

93,000 

644,000 
4 71,000 
823,000 

1/75 

7/75 

7/77 
7/77 

11/69 
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Attachment 2 

Exempted 1425 Demonstration Aquifers 

All oil and gas producing aquifers identified in Volumes I, II, and III of the California Oil and Gas Fields submitted in the 1425 Demonstration elated April 20, 1981 are exemptec1. 
In addition, the following aquifers are also exempted. 
DIS1RICT 
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FIELD ---
Ramona 
Oat Mountain 
South Tapo Canyon 
Simi 
San Ardo 
san Ardo 
San Ardo 
Monroe Swell 
Blackwell's Corne~ 
Kern Bluff 
Kern' Front 
Kern River 
Kern River 
Mount Poso 
Pound Mountain 
Round t1ountain 
Buena Vista 
Kern Bluff 
Kern River 
Mountain View 
Pleito 
Pleito 
Poso Creek 
Coalinga 
Coalinga 
Guijarral Hills 
Helm 
Rive!"dale 
Turk Anticline 
sutter Buttes 

Gas 
Bunker Gas 
Wild Goose 

*oil and/or gas producin·:;J 

Pi co 
Undiff. 
:Etico 
Sespe 
Santa ~1argari ta . 
Monterey r.D" Sand 
Monterey ~E~ Sand 
Sante Margarita 
Turney 
Kern River 
Santa Margarita 
Chanac 
Sant.a Margar:i ta 
Halker 
Ol cE:se 
Wal~er 
Tulare 
Vedder 
Vedder* 
Kern River 
Chanac 
Kern Fiver 
Santa r--.argari ta 
Santa P.~argar ita 
~tcheqoin-Jacalitos 
Etche~oin-Jacalitos~ 
Tulare-~ern River 
Pliocene· 
san ._1oaquin 
I(ci~}ne* -

Undiff. 
Undiff. 


